Hippocampal glutamate receptors in fear memory consolidation.
It is thought that activity-dependent changes in synaptic efficacy driven by biochemical pathways responsive to the action of the excitatory neurotransmitter glutamate are critical components of the mechanisms responsible for memory formation. In particular, the early activation of the NMDA (rNMDA) and AMPA (rAMPA) subtypes of ionotropic glutamate receptors has been demonstrated to be a necessary event for the acquisition of several types of memory. In the rat, consolidation of the long-term memory for a one-trial, step-down inhibitory avoidance task is blocked by antagonists of the rNMDA and rAMPA infused into the CA1 region of the dorsal hippocampus early after training and is associated with a rapid and reversible increase in the total number of [3H]AMPA binding sites. The learning-induced increase in [[3H]AMPA is accompanied by translocation of the GluR1 subunit of the rAMPA to the post-synaptic terminal together with its phosphorylation at Ser831. In addition, learning of the mentioned fear-motivated task induces the activation and rNMDA-dependent translocation of CaMKII to the post-synaptic density. Inhibition of this protein kinase as well as blockade of the rNMDA abolishes both the learning-induced translocation of GluR1 and its phosphorylation. Our data suggest that learning of an avoidance task enhances hippocampal rAMPA signaling through rNMDA and CaMKII-dependent mechanisms.